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(54) Name of Invention: 

Wiring structure for a speaker 

(57) Summary 

A wiring structure for a speaker which has a low frequency sounds speaker and a medium-high 
frequency sounds speaker placed in a same unit, the latter being placed in front of the former.! This 
wiring structure allows the wiring works in the manufacturing process to be automated and makes 
the sound quality of the speaker stable. 



Composition 



The warp (S1H) and weft (S2H) to be woven into the cloth (SH) for a damper are pre-soaked in 
phenol resin diluted with a solution and then dried in a drying kiln. The cloth (SH) is woven with 
the warp (S1H) and the weft (S2H). Flat-knit gold threads (29a) are woven into the cloth (SH) 
vertically or horizontally in a contemplated place of the cloth (SH) when the cloth (SH) is woven. 
The cloth (SH) is cut into a dustproof damper with the flat-knit gold threads to be positioned in the 
center of the cloth (SH) as a result of such cut. Then the cloth (SH) is transformed into the dustproof 
damper with corrugations of concentric circles. The wiring works of medium-high frequency sounds 
speaker are made through the flat-knit gold threads (29a) which are thus woven into the dustproof 
damper. 

The Scope of Utility Model Claims 
(Claim 1) 

A wiring structure of a speaker which has the following features. The speaker has a dustproof 
damper with corrugations across which flat-knit gold threads are woven into. The gold threads are 
woven into the damper as follows. First a cloth is woven with the warp and the weft which are pre- 
soaked in thermohardening resin diluted by a solution and then the solution is dried off the warp 
and weft. In the process of weaving, the flat-knit gold threads are woven into the cloth vertically or 
horizontally. Then the cloth is heat-processed to make the corrugations of concentric circles on it. 



This wiring is for a high frequency sounds speaker or for a medium frequency sounds speaker, which 
is placed in front of the diaphragm for a low frequency sounds speaker. The wiring for the speaker 
is made through an electric conductor which is placed on the dustproof damper which is placedn in 
the space between the supporting materials for the high frequency sounds speaker or for the medium 
frequency sounds speaker and the diaphragm for the low frequency sounds speaker. 

(Claim 2) 

The wiring structure described in Claim 1 which utilizes the electric conduction pattern placed on 
the voice coil bobbin for the low frequency sounds speaker, and the electric conduction material 
placed on the damper that supports the voice coil bobbin for the low frequency sounds speaker, as 
the wiring routes of the network circuit. 

[Brief Explanation of Illustrations] 
Illustration No. 1 

A section view which shows the wiring structure of the first sample speaker which utilizes this uti lity 
model. 



Illustration No. 2 

A section view which shows the wiring structure of the second sample speaker which utilizes this 
utility model. 

Illustration No. 3 

Illustration No. 3(a) shows a squint-eyed view of the voice coil in the first example of the speaker. 
Illustration No. 3(b) shows a squint-eyed view of the portion where the voice coil and the damper 
attach to each other in the sample speaker. 

Illustration No. 4 

A squint-eyed view which shows the location of the cone paper, voice coil and electric conduction 
materials attached to the damper in the first sample speaker. 

Illustration No. 5 

A squint-eyed view which shows the location of the dustproof damper and the electric conduction 
materials attached to the cone paper. 
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Illustration No. 6 

A summary of soaking process of the warp and weft to be used to make the dustproof damper. The 
warp and weft is soaked in phenol resin. 

Illustration No. 7 

A plane view of the cloth for the dustproof damper into which the flat-knit gold threads are woven. 
Illustration No. 8 

A section view of the cloth for the dustproof damper into which the flat-knit knit gold threads are 
woven. 

Illustration No. 9 

Illustration No. 9(a) shows the side views of the voice coil used in the wiring structure of the third 
sample speaker which utilizes this utility model. Illustration No. 9(b) shows the squint-eyed view 
of the voice coil of the same. Illustration No. 9(c) shows the squint-eyed view of the attaching point 
of the voice coil of the same with the damper (8). 
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Illustration No. 10 



Illustration No. 10(a) shows a plane view of the connecting point of the flat-knit gold threads with 
the damper (8) in the third sample speaker. Illustrations No. 10(b), (c), (d) and (e) are the side views 
of the same. 

Illustration No. 1 1 

A squint-eyed view which shows the location of the dustproof damper and the electric conduction 
materials attached to the cone paper in the third sample speaker. 

Illustration No. 12 

A section view which shows the wiring structure of the third sample speaker. 
Illustration No. 13 



A section view of the wiring structure of the first sample of a traditional speaker. 
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If 

Illustration No. 14 

A partial section view of the wiring structure of the same. 
Illustration No. 15 

A section view of the wiring structure of the second sample of a traditional speaker. 
Illustration No. 16 

A section view of the wiring structure of a speaker which the inventor of this utility model proposed 
prior to the application of this model. 

Illustration No. 17 

A squint-eyed view of the location of the dustproof damper and the electric conduction materials 
attached to the cone paper in the wiring structure of the same. 
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Illustration No. 18 
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Illustration No. 18(a) shows a section view of the first sample of wiring structure of a traditional 
speaker with a network. Illustration No. 1 8(b) shows a side view caught from the direction indicated 
by the arrow mark A. 

Illustration No. 19 

A section view which shows the wiring structure of the second sample of a traditional speaker with 
a network. 

Legend 

1 . woofer 

2. cone paper 

3. coil bobbin 

4. voice coil 

5. yoke 

6. magnet 

7. top plate 

8. damper 

9. frame 

10. supporting post 

1 1 . tweeter 
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dustproof damper 
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gold threads 
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copper leaf 
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copper leaf 
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flat-knit gold threads 


23. 


flat-knit good thread 


29a. 


flat-knit gold threads 


30 


flat-knit gold threads 


32 


condenser 



Details of the Utility Model 

1 . Industrial application area. 

A wiring structure for a speaker which has a low frequency sounds speaker (woofer) and a 
medium frequency sounds speaker (scorker) or a high frequency sounds speaker (tweeter) 
in a same unit, the latter speaker (scorker or tweeter) being placed in front of the center axis 
of the cone paper of the woofer. 
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Existing technology 



Illustrations No. 13 through No. 17 show some samples of traditional wiring structure of a 
speaker which has a low frequency sounds speaker (woofer) and a medium-high frequency 
sounds speaker (scorker or tweeter) in a same unit, the latter speaker being placed in front 
of the center axis of the cone paper which is a diaphragm of the woofer. 

As shown in Illustrations No. 13 and No. 14, one end of the gold threads (14) is relayed to 
the cone paper (2) of the woofer (1), and the lead line for input of sound signals is wired to 
the tweeter through the gold threads (14). As shown in Illustration No. 13, the tweeter (11) 
is placed on the same axis of the woofer (1) and in front of the cone paper (2) of the woofer 

0). 

The supporting post (10) is fixed at the center of the yoke (5) which is a part of the magnetic 
circuit consisted of the magnet (6) of the woofer (1), the top plate (7), and itself (5). The 
tweeter (1 1) is placed on the end of the supporting post (10). The input terminal (11a) of the 
tweeter (1 1) is connected, through the gold threads (14), with the input terminal (13) which 
is fixed to the frame (9). As widely known, gold threads have good vibration-resistant 
property. 

As shown in Illustration No. 14, the holes (2b) (2c) are made near the neck (2a) of the inner 
periphery of the cone paper (2), and the hole (2d) is made near the half-way toward the outer 
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periphery of the cone paper (2). The gold threads are directed to the top side of the cone 
paper (2) through the hole (2b) and then directed to the rear side through the hole (2c) and 
re-directed to the top side of the cone paper (2) through the hole (2d). 

The gold threads (14) which come from the top side of the cone paper (2) are soldered to the 
input terminal (11a) with the solder (15). The gold threads (14) which come from the rear 
side of the cone paper (2) are soldered to the input terminal (13). The gold threads (14) 
which run on the rear side of the cone paper (2) are attached to the cone paper (2) with the 
adhesives (16) in order to keep them from touching other components and from making noise 
when the cone paper (14) vibrates. The lead line (17) which is an extension of either the 
beginning end or the ending end of the voice coil which is rolled around the coil bobbin (3), 
is soldered with the solder (15) to the gold threads running between the hole (2b) and the 
hole (2c). Then the gold threads between the holes (2b) (2c) are attached to the cone paper 
(2) with the cover of the adhesives (16). 

The inner periphery of the damper (8) is attached to the coil bobbin (3) and the outer 
periphery is supported by the frame (9). The outer periphery of the dustproof damper (12), 
which is to keep dusts from coming in the space between the voice coil (4) and the magnetic 
gap, is attached to a middle portion of the cone paper (2) and the inner periphery of the 
dustproof damper (12) is supported by the supporting post (10). The damper (8) and the 
dustproof damper (12) are generally designed to have corrugations on them so that they can 
follow the vibrations of the cone paper (2) well. 

-12- 



8. Now, let's explain the wiring structure shown in Illustration No. 1 5. A hole (5a) is made on 
the yoke (5) and another hole (10b) is made on the supporting post (10). The lead line (18) 
is directed through these holes and each end of the lead line (18) is soldered to the input 
terminals (11a) (13) respectively. The wiring of the voice coil (3) of the woofer (1) is made 
through the gold threads (14) as it is done as shown in Illustration No. 8. The traditional 
wiring structures shown in Illustrations (13) and (14) have a complicated wiring route of the 
gold threads. As a result, the wiring work becomes troublesome and increases in the number 
of work units and, as an inevitable consequence, becomes unfit for automated manufacturing. 
Thus the wiring work of the traditional wiring structures are conducted by human hands and 
the quality of the wiring is not reliable. In addition, the gold threads running on the top side 
of the cone paper (2) may resonate with the larger vibration of the cone paper (2) of the 
woofer (1) and generate abnormal noise when the gold threads make contact with the 

dustproof damper or with other components. To avoid this from occurring, the gold threads 

1 — -* 

(14) must be formed properly. This forming process also is a factor to make the wiring 

■> ~* 

works unfit for automated manufacturing. Besides there is a concern about defective goods 

due to the poor forming of the gold threads. At the same time, the gold threads placed 

beneath the cone paper (2) also may hit the rear side of the cone paper (2) or the damper (8). 

Thus the gold threads beneath the cone paper (2) must be formed properly as well. As 

mentioned above, the traditional wiring structure shown in Illustrations No. 13 and No. 14 

has short comings in that the quality is unreliable and that the number of wiring work units 

increase. 
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The wiring structure shown in Illustration No. 15 has the same shortcomings with those 
shown in Illustrations No. 13 and No. 14. Namely, the wiring work becomes complicated 
because it has a complicated wiring route of the lead line (18), and consequently, the wiring 
works must be conducted by human hands. Also the quality of the wiring structure is not 
stable. 

To solve these problems, the inventor of this Utility Model suggested in the prior Utility 
Model application (H3-1 15534) a wiring structure of speaker as shown in Illustrations No. 
16 and No. 17. As shown in Illustration No. 16, the voice coil (4) of the woofer (1) is wound 
around the coil bobbin (3). Small rectangle shaped copper leaves (19) (20) are pasted up to 
the coil bobbin (3) as shown in Illustration No. 17. A supporting paper (21) is attached on 
the copper leaves (19) (20) at their center portion. The beginning end and the ending end of 
the lead line of the voice coil (4) are soldered to the lower portion of the copper leaves (19) 
(20). 

The damper (8) shown in Illustration No. 16 is a traditional type damper. The damper has 
corrugations formed through heat processing after the material cloth is soaked in 
thermohardening resin such as phenol. A pair of flat-knit gold threads (22) (23) are woven 
into the damper in parallel to the center line. The inner end of the flat-knit gold threads (22) 
(23) are respectively soldered to the copper leaves (19) (20) of the coil bobbin (3) with the 
solder (15). Then, the inner periphery of the damper (8) and the outer periphery of the coil 
bobbin (3) are attached to each other with the adhesives (24). The adhesion is conducted 
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after the coil bobbin (3) and the damper (8) are placed in a proper position, with the 
adhesives sprayed from a nozzle to the attaching corner of the damper (8) and coil bobbin 
(3) while they are rotated. The outer periphery of the damper (8) is fixed to the frame (9). 
The outer end of the flat-knit gold threads (22) (23) are connected to the input terminal (13). 

As shown in Illustrations No. 16 and No. 17, a pair of belt-shaped copper leaves (27) (28) 
are attached in parallel on a center line of the top side of the cone paper (2) running from the 
inner periphery to the half-way toward the outer periphery of the cone paper (2). The edges 
(27a) (28a) of the copper leaves (27) (28) protrude over the inner periphery of the cone paper 
(2) at the neck of it. Then the edges (27a) (28a) of the copper leaves (27) (28) are bent 
upward at the neck of the cone paper (2). 

The edges (27a)(28a) of the copper leaves (27) (28) are, as shown in Illustrations No. 16 and 
No. 17, soldered to the copper leaves (19) (20) on the coil bobbin (3) with the solder (15). 
Then, the cone paper (2) is attached to the coil bobbin (3) with the adhesives (25) at the neck 
of the cone paper (2). At the same time, the edges (27a) (28a) of the copper leaves (27) (28) 
are covered by the adhesives (25). 

The dustproof damper (12) shown in Illustrations No. 16 and No. 17 is a traditional type 
dustproof damper which has been widely used. This damper has corrugations of concentric 
circles which are formed by heat-processing after the material cloth is soaked in 
thermohardening resin such as phenol. The dustproof damper ( 1 2) has a pair of flat-knit gold 

-15- 



threads (29) (30) woven into it just like the damper (8) does. The flat-knit gold threads (29) 
(30) are attached to the rear side of the dustproof damper (12) on the center line of the 
dustproof damper just as the copper leaves (27) (28) are attached on the center line of the 
cone paper (2). The flat-knit gold threads (29) (30) run on the corrugations of the dustproof 
damper (12). 

15. As shown in Illustration No. 17, small tongue-shaped plates (12a) protrude over the outer 
periphery of the dustproof damper (12). The flat-knit gold threads extend to the rear side of 
the small plates (12a). As shown in Illustration No. 16, the outer periphery of the dustproof 
damper is attached to the middle portion of the cone paper (2) with the adhesives (26). The 
flat-knit gold threads (29) (30) are soldered respectively to the copper leaves (27) (28). 
Further, as shown in Illustration No. 16, the inner periphery of the dustproof damper is 
attached to the flange (10a) of the supporting post (10). The flat-knit gold threads (29) (30) 
which head for the inner periphery of the dustproof damper (12) are connected to the relay 
terminals (31) fixed on the flange (10a). The relay terminals (31) are connected with the 
input terminals (1 la) of the tweeter (1 1). 

16. Having the above described wiring structure, wiring works for this type of speaker can be 
automated because there is no need to wire a lead line around to input sound signals into a 
medium-high frequency sounds speaker which is placed in front of a woofer. The gold 
threads (14) or lead line (18) wired in traditional speaker for this purpose are the cause of 
unfitness for automated manufacturing because of their complicated wiring routes. As a 
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result of this structural change, the productivity improves and the quality of sound can be 
stabilized. 

However, the wiring structure shown in Illustrations No. 16 and No. 17 needs the relay 
terminals (3 1) to be placed to connect the flat-knit gold threads (29), which head for the inner 
periphery of the dustproof damper (12), with the input terminal (11a) of the tweeter (11), 
though the soldering work to solder the copper leaves (27) attached to the cone paper (2) 
onto the flat-knit gold threads (29) becomes easier if the flat-knit gold threads are placed on 
the rear side of the dustproof damper (12) as shown in Illustration No. 16. 

This relay terminal (31) has a shortcoming in that its shape cannot be simple because this 
terminal must be directly attached to the flat-knit gold threads (29) running on the rear side 
of the dustproof damper (12) and must guide the electric conduction circuit toward the upside 
of the supporting post (10). 

On the other hand, it is possible to make the shape of the relay terminal on the supporting 
post simple, if the flat-knit gold threads are placed on the top side of the dustproof damper. 
Besides, it is also possible to make the flat-knit gold threads to be directly attached to the 
relay terminal of the tweeter if the gold threads are placed on the upper side of the dustproof 
damper. 
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20. However, there arises a problem in soldering work between the copper leaves attached to the 
cone paper and the flat-knit gold threads. The solder must be shaped like bridge between 
the copper leaves and the flat-knit gold threads because there exists the dustproof damper, 
which works as a non-conductor, in between them. This soldering connection cannot be very 
reliable and, as a result, the wiring structure becomes unstable as well. 

21. Next, the traditional wiring structure of a speaker, which has a high-frequency sounds 
speaker (tweeter) in a same unit in front of the center axis of the cone paper which works 
as a diaphragm of a low frequency sounds speaker (woofer), is shown in Illustrations No. 18 
and No. 19. This speaker has a network circuit with 6db/oct in the tweeter. 

22. In the wiring structure shown in Illustration No. 18, a relay terminal lug (13c) is placed for 
the input terminal (13) of the woofer (1). Then, one end of the lead line of the condenser 
(32), which is a network element, is connected to the relay terminal lug (13c), while the other 
end of the lead line is connected and, then, soldered to the plus side lug (13a) of the input 
terminal (13). The cover case of condenser (32) is contacted with the input terminal (13) and 
fixed with the adhesives (33). 

23. Both the plus side lug (13a) and the minus side lug (13b) of the input terminal (13) are 
connected with the voice coil (4) of the woofer. To be precise, the lead lines (17) which run 
along the cone paper (2) of the woofer are connected with the gold threads (14a) (14b) 
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respectively, which, in turn, are connected with the plus side lug (13a) and the minus side 
lug (13b) respectively. 

24. The gold threads (14b) is also used as an input line for the tweeter (11) placed on the 
supporting post (10). The relay point of the input line (14b) on the cone paper (2) is further 
connected to the minus side lug (lib) of the tweeter (1 1) through the gold threads. The plus 
side lug (1 la) of the tweeter (1 1) is connected through the relay point on the cone paper (2) 
to the relay terminal (13c) of the input terminal (13) with the gold threads (14c). Thus three 
lines of the gold threads (14a), (14b) (14c) are placed beneath the cone paper (2). 

25. These gold threads are generally formed properly so as not to touch the surface of cone paper 
or damper and to make abnormal noise when the cone paper vibrates. As a result, the 
number of units of the wiring work for this type of wiring structure, as widely known, 
accordingly increases. 

26. In other words, this type of wiring structure, having many lines of the gold threads, has 
shortcomings in that the wiring work becomes complex and the number of work units 
increases. 

27. The wiring structure shown in Illustration No. 1 9 has two lines of gold threads to be placed 
above and beneath the cone paper. The condenser (32), a net work element, is fixed onto the 
frame (lid) of the tweeter (11) in this wiring structure. 
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28. To be more specific, a relay terminal lug (1 lc) is placed on the frame (lid), and then, one 
end of the lead line of the condenser (32) is connected to the relay terminal lug (11c) while 
the other end of the lead line of the condenser (32) is connected and soldered to the plus side 
lug (1 la), which work as an input terminal for the tweeter (11). 

29. The minus side lug (lib), which is an input terminal for the tweeter (11), and the relay 
terminal lug (11c) are respectively connected to the cone paper (2) with the gold threads 
(14e) (14d) and, then, connected to the input terminals of the woofer with the gold threads, 
which are used as an input line for the woofer as well. These connections are similar to those 
for the minus side input terminal of the voice coil of the woofer shown in Illustration No. 18. 



In this example, the number of the lines of gold threads which are placed above and beneath 
the cone paper can be reduced to two. However, a problem still exists in that there is only 
small space between the condenser (3) and the cone paper or the dustproof damper (12). As 
a result, it is very difficult to make this type of speaker small and at the same time, to keep 
it from producing abnormal noise which are often caused by a contact between the condenser 
(32) and the cone paper or the dustproof damper. 

31. Speakers which have a tweeter in front of the cone paper of woofer are mostly used for 
automobile audio system. The speakers used in a automobile are, as widely known, getting 
thinner in these days for the purpose of efficiency of space factor. However, the thinner a 
speaker becomes, the more noises it produces because the space between the condenser (32) 
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30. 



and the cone paper or the dustproof damper becomes narrower as the speaker becomes 
thinner. As a result, there would be more chances for the condenser (32) and the cone paper 
or the dustproof damper to contract each other and produce abnormal noise. Thus there is 
a limit to the ability to make a speaker thinner as far as the speaker has this type of structure. 

32. Problems to be solved with this Utility Model. 

This utility model is intended to solve the problems described in previous paragraphs. To 
be more specific, this utility model is intended to improve the wiring structure suggested in 
the patent application H3-11553X in that the work productivity of the wiring works is 
improved and the sound quality is stabilized. 

33 . Another purpose of this Utility Model is to make a speaker thinner and to make the number 
of work units of wiring process in manufacturing a speaker smaller, the speaker having a 
high-frequency sounds speaker (tweeter) being placed in front of the center axis of the cone 
paper which is a diaphragm of a low-frequency sounds speaker (woofer). In this speaker, the 
tweeter is placed in a same unit with the woofer and the tweeter has a network circuit with 
6db/oct. 

34. Methods to accomplish the tasks. 

The wiring structure of this utility model has the following features: (1) A high frequency 
sounds or medium frequency sounds speaker is placed in front of the diaphragm of a low 
frequency sounds speaker. The wiring to the high frequency sounds or medium frequency 
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sounds speaker is made through the induction material which is placed on a dustproof 
damper. The dustproof damper is placed in the space between the diaphragm for the woofer 
and the supporting material for the high frequency sounds speaker or the medium frequency 

* 

sounds speaker. (2) A cloth is made with the warp and weft, which are pre-soaked in a 
thermohardening resin diluted by a solution and then dried off the solution. (3) When the 
cloth is woven with the above warp and weft, flat-knit gold threads are woven into the cloth 
horizontally or vertically. (4) Then the cloth is corrugated in concentric circle shape by 
heat-processing. (5) The flat-knit gold threads are placed across the corrugations on the 
dustproof damper. 

In this wiring structure of the speaker described above, the induction pattern put on the voice 
coil of the low frequency sounds speaker and the induction material put on the damper which 
supports the voice coil bobbin for the low frequency sounds speaker are used as wiring routes 
for the network circuit. 

Function. 

The flat-knit gold threads are woven into the cloth when the cloth is made with the threads 
which are pre-soaked in a thermohardening resin, which are diluted with a solution and then 
dried off the solution. The dustproof damper is made with this cloth. Thus, the flat-knit gold 
threads are exposed to the surface of the cloth through the threads of the warp and weft of 
the cloth, both on the top side or the rear side of the cloth. 
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37. Thus, it becomes easy to connect the flat-knit gold threads which run as far as the outer 
periphery or inner periphery of the dustproof damper with a relay terminal for the medium- 
high frequency sounds speaker or with the induction material which is attached to the cone 
paper for the low frequency sounds speaker. Also the connections can be made reliable. 

38. Also, some hand works such as sewing of the flat-knit gold threads onto the cloth can be 
avoided because the flat-knit gold threads are woven into the material cloth for the dustproof 
damper when the cloth is woven. Consequently, the productivity is improved and the quality 
of the wiring becomes reliable. 

39. In addition, the wiring works become much simpler than those for traditional type of 
speakers and the works now can be automated. Further, there is no concern about abnormal 
noise because there are no induction material to be wired in the air. 

40. Besides in this type of wiring structure, the gold threads are not wired in the air. This can 
be accomplished by utilizing a portion of the two flat-knit gold threads, which are placed in 
parallel on the damper. In other words, this type of wiring structure utilizes the portion of 
the flat-knit gold threads which, in traditional type speakers, are not utilized as a connection 
circuit of voice coil of the woofer. This can be accomplished by a wiring structure which 
utilizes the induction pattern, being set on the voice coil bobbin for the low frequency sounds 
speaker, and the induction material, being set on the damper which supports the voice coil 
bobbin for the low frequency sounds speaker, as wiring routes for the network circuit. As 
the gold threads are not wired in the air, the wiring works become much simpler. 
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Further, speakers with this type of wiring structure can be made thinner, because the 
condenser, a network element, can be placed on the terminal which is placed at the 
symmetrical position of the input terminal of the woofer. 



Sample Speaker. 

The first example of a speaker with this type of wiring structure is shown in Illustrations No. 
1 and No. 3 through 8. The numbers put on the various parts shown in these Illustrations are 
common with those in other Illustrations which show traditional type of speakers. In other 
words, the parts with the same number perform similar function. As shown Illustration No. 
1, the voice coil (4) of the woofer (1) is wound around the coil bobbin (3) and is placed in 
the magnetic gap composed of the yoke (5), magnet (6) and the top plate (7), just as a voice 
coil in traditional type speakers is. 

Small rectangle shaped copper leaves (19) (20) are pasted up to the coil bobbin (3) as shown 
in detail in Illustration No. 3(a). Two sheets of supporting paper (21)(22) are attached on 
the copper leaves (19)(20) at their center portion. The beginning end and the ending end of 



x'the lead line (17) are soldered to the lower portion of the copper leaves (19)(20) with the 
solder (15). 



The damper (8) shown in Illustration No. 1 is the same type of damper with the traditional 
ones, which have corrugations on them. The corrugations are formed on the damper by heat- 
processing a cloth that has been pre-soaked in a thermohardening resin such as phenol. A 
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pair of flat-knit gold threads (22)(23) are woven into the damper (8) in parallel to the center 
line of the damper (8) as shown in Illustrations No. 1 and No. 3(b). The flat-knit gold 



threads which run toward the inner periphery of the damper (8) are soldered onto the cooper 



leaves (19)(20) on the coil bobbin (3) with the solder (15). 

After that, the outer periphery of the coil bobbin (3) and the inner periphery of the damper 
(8) are attached to each other with the adhesives (24). The adhesion is conducted after the 
coil bobbin (3) and the damper (8) are placed in a proper position, with the adhesives sprayed 
from a nozzle toward the attaching corner of the damper (8) and coil bobbin (3) while they 
are rotated. The outer periphery of the damper (8) is fixed to the frame (9). The flat-knit 
gold threads (22)(23) which run toward outer periphery of the damper are connected to the 
input terminal (13). 

As shown in Illustrations No. 1 and No. 4, a pair of belt-shape copper leaves, which 
functions as a diaphragm of the woofer (27) (28), are attached in parallel on the center line 
of the top side of the cone paper (2) running from the inner periphery of the cone paper (2) 
to the half-way toward outside periphery of it. The edges (27a)(28a) of the copper. leaves 
(27)(28) stick out from the inner periphery of the cone paper (2) at the neck (2a) of it. Then 
the edges (27a)(28a) of the copper leaves (27)(28) are bent upward at the neck (2a) of the 
cone paper (2). 
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The edges (27a)(28a) of the copper leaves (27)(28) are, as shown in Illustrations No. 1 and 
No. 5, soldered to the copper leaves (19)(20) on the coil bobbin (3) with the solder (15). 
Then, the cone paper (2) is attached to the coil bobbin (3) with the adhesives (25) at the neck 
(2a) of the cone paper (2). At the same time, the edges (27a)(28a) of the copper leaves are 
covered by the adhesives (25). 

The dustproof damper (12 A) shown in Illustrations No. 1 and No. 5 makes a featuring part 
of this Uti lity Model. Manufacturing process of the cloth, a material of the dustproof damper 
(12A), and making of the cloth are shown in Illustrations No. 6 through No. 8. As shown 
in Illustration No. 6, the warp (SI) and weft (S2) to be woven into the cloth are soaked in 
phenol resin (H) diluted with a solution and then dried in a drying kiln (O) to dry off the 
solution and to remove the resin tack. The phenol-soaked warp( S1H) and weft (S2H) are 
made through the above-mentioned processes. 

As shown in Illustrations No. 7 and No. 8, the cloth (SH) is woven with the warp (S1H) and 
the weft (S2H) which have been processed in the above-described fashion. Flat-knit gold 
threads (29a) are woven into the cloth (SH) vertically or horizontally in a contemplated place 
of the cloth (SH) when the cloth (SH) is woven. The cloth (SH) is cut into a dustproof 
damper so as for the flat-knit gold threads (29a) to be positioned in the center of the cloth as 
a result of such cut. Then the cloth (SH) is formed into the dustproof damper (12A) with 
corrugations of concentric circles by heat press stamping. 
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50. The flat-knit gold threads (29a), which are positioned on the center line of the dustproof 
damper (12 A), are, as shown in Illustration No. 8, sandwiched by the warp (S1H) and 
positioned in the center of the section of the cloth (SH). As shown in Illustration No. 7, the 
flat-knit gold threads (29a) can be seen between each thread of the warp (S1H). 

51. As a result, phenol, an insulation material, would not stick to the surface of the flat-knit golds 
threads. In addition the flat-knit gold threads can be seen between each thread of the warp 
(S1H), which makes the dustproof damper (12 A), on both top and bottom sides of the 
completed damper (12 A). 

52. As shown in Illustration No. 5, the edges (12a) stick out from the outer periphery of the 
dustproof damper (12 A) and the flat-knit gold threads extend as far as the end of the edges 
(12a). As shown in Illustration No. 1, the outer periphery of the dustproof damper is 
attached to the middle portion of the cone paper (2) with the adhesives (2b). Since the flat- 
knit gold threads (29a) are exposed to the surface of the cloth from the threads of the warp 
(S1H) as described above, the flat-knit gold threads make contact with the copper leaves 
(27)(28) attached on the cone paper (2). 

53. In this sample, the flat-knit gold threads are soldered to the copper leaves (27)(28) with 
cream solder which is heated by heated air or with a soldering iron. The cream solder is 
applied on the contact spot of either the flat-knit gold threads or the copper leaves (27)(28). 
There is the warp (S1H), which is an insulation material, on the contact spot, but, the warp 
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(S 1H) should not be an obstacle in soldering the flat-knit gold threads onto the copper leaves 
because the warp (S1H) has been stamped to complete flat in its section when it is formed. 

54. As shown in Illustration No. 1 , the inner periphery of the dustproof damper is attached to the 
flange (10a) of the supporting post (10). When the tweeter (1 1) is placed at the contemplated 
position on the head of the supporting post (10), the input terminal (11a) of the tweeter (11) 
makes a direct contact with the flat-knit gold threads (29a) which extends to the inner 
periphery of the dustproof damper (12A). If this direct contact satisfies the specified 
function, the wiring works are completed at this point. However, this contact can be further 
assured by soldering. 

55. Illustration No. 2 shows the second sample application of this Utility Model. In this sample, 
a small piece of tongue-shaped edge (12b) is made and sticks out from the inner periphery 
of the dustproof damper (12H) as well. The flat-knit gold threads (29a) extend to the far-end 
of the edge (12b) and the flat-knit gold threads are connected to the input terminal (1 la) of 
the tweeter (11). 

56. Next, the wiring structure of the third sample speaker of this Utility Model is explained by 
using the Illustrations No. 9 through No. 12. As shown in Illustration No. 9, copper leaves 
(19)(20)(34) are attached to the coil bobbin (3). PPTA film of 50um thick is used as a 
material of bobbin. Copper leaves of 50um thick are laminated onto the film and the film 
is cut in rectangle shapes with 80.87mm in length and 21.5mm in width. The film is etched 
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to get the copper leaves (19)(20)(34) of the patterns shown in Illustration No. 9(b) and to be 
placed in the contemplated places respectively. 

57. This bobbin material is then curled into a cylinder. A coil wire of 0.17mm in diameter is 
rolled on the cylinder, putting 26 turns on the first layer and 23 turns on the second layer, 
with 5.5mm in width of the turns. The voice coil (4) made with the above specifications has 
3.2Q direct electric current resistance and 25.9mm in width of the inside diameter. 

58. The beginning end of voice coil turn (4a), working as the plus side of input terminal, is 
soldered onto one end (19a) of the copper leave (19). The ending end of voice coil turn (4b), 
working as the minus side of input terminal, is soldered onto one end (34a) of the copper 
leave (34). The outer periphery of the coil bobbin (4) and the inner periphery of the damper 
(8) are attached to each other in the similar way with those explained in the first sample 
application so as that the voice coil (4) is put in the magnetic gap. 

59. The damper (8) is the similar damper with the one for the first sample application of this 
Utility Model. The damper (8) has a pair of flat-knit gold threads (22)(23) woven on it in 
parallel with the center line of the damper. The terminals (22a)(23a) at the inner end of the 
flat-knit gold threads (22)(23) are soldered, as shown in detail in Illustrations No. 9(c) and 
No. 10, to the connecting points (19b)(34b) of the copper leaves (19)(34) respectively. The 
terminals (22b)(23b) at the outer side of the flat-knit gold threads (22)(23) are soldered to 
the lugs (13a)(13b), which are the input terminals of the woofer. 
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60. The flat-knit gold threads (22)(23) are also placed across the center hole. The terminals 
(22cd)(23c) at the inner side of the flat-knit gold threads which run on the other-side of the 
damper are soldered onto the connecting points (19c)(20a) of the copper leaves (19)(20). 
The terminals (22d)(23d) at the outer side of the flat-knit gold threads are soldered onto the 
lugs (36b)(36b) of the terminal (36) which is placed in a symmetry position of the input 
terminal (13). The lead wires from the condenser (32) are soldered onto the lugs (36a) (36b) 
respectively. 

61. As shown in Illustration No. 11, a pair of belt-shaped copper leaves (27)(28) are attached in 
parallel on a center line of the top side of the cone paper (2), which is the diaphragm of the 
woofer, running to the half-way toward the outer periphery of the cone paper (2). The tongue 
like edges (27a)(28a) of the copper leaves (27)(28) stick out from the inner periphery of the 
cone paper (2) at the neck of it. Then the edges (27a)(28a) of the copper leaves (27)(28) are 
bent upward at the neck of the cone paper (2). 

62. The edges (27a)(28a) of the copper leaves (27)(28) are soldered onto the copper leaves 
(34)(20) on the coil bobbin (3) respectively. Then, the cone paper (2) is attached to the coil 
bobbin (3) with adhesives at the neck of the cone paper (2). At the same time, the edges 
(27a)(28a) of the copper leaves (27)(28) are covered by the adhesives. 



63. 



The outer edges of the copper leaves (27)(28) which go to a half-way toward the outer 
periphery of the cone paper (2), are connected with the flat-knit gold threads on the dustproof 
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damper ( 1 2 A) in a similar fashion with those explained in the first sample application. Thus, 
the outer edges of the copper leaves are eventually connected with the input terminal of the 
tweeter through the flat-knit gold threads. 

64. Illustration No. 12 shows the connections described in the previous paragraph. Namely, the 
inner periphery of the dustproof damper (12 A) is attached to the flange (10a) of the 
supporting post (10). When the tweeter (1 1) is placed at the contemplated position on the 
head of supporting post (10), the terminals (1 la)(l lb) of the tweeter (11) make a direct 
contact with the flat-knit gold threads which extends to the inner periphery of the dustproof 
damper (12A). If these direct contacts satisfy the specified function, the wiring works are 
completed at this point. However, these contact can be further assured by soldering. 

65. Thus we can utilize a portion of the flat-knit gold threads, which is not utilized as an input 
line to the voice coil, as the network circuit. Consequently, the gold threads need not be 
wired in the air and the wiring works become much simpler. Besides the speakers can be 
made thinner because the condenser can be placed on the terminal which is placed on the 
woofer frame. 

66. Effect of the Utility Model. 

Wiring works for the speakers with the wiring structure of this type can be made much 
simpler and can be automated because there is no need for the gold threads (14) or lead line 
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(18) to be wired in the air just as they are wired in traditional type speakers. Thus the 
productivity of the wiring works is improved and the quality of wiring works is stabilized. 

67. As shown in the sample applications, the flat-knit gold threads (29a) are woven into the 
dustproof damper (12 A). Thus we can keep phenol from attaching to the surface of the flat- 
knit gold threads (29a). Besides we can make direct contacts between the flat-knit gold 
threads (29a) and the copper leaves placed on the cone paper (2) or the terminal of the 
tweeter, because the flat-knit gold threads (29a) are placed in the center of section of the 
cloth and exposed to the surface of the cloth between threads of the weft of the cloth which 
makes the dustproof damper (12 A). 

68. Thus, the wiring works attain much higher reliability than those of traditional wiring 
structure do. Soldering works can be done much easier and become much more reliable by 
applying cream solder on the contact spots and by heating it with heated air or with a 
soldering iron. 

69. Since the flat-knit gold threads (29a), which extend as far as the flange (10a) of the 
supporting post (10), are exposed to the surface of cloth, there is no need to put a relay 
terminal on the supporting post (10) to relay the connection with the input terminal of the 
tweeter. (This relay terminal was necessary in wiring structure of traditional speakers.) 
Consequently, the wiring structure of this Utility Model becomes simple and accomplishes 
much reduction of wiring work units. 
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70. In the wiring structure where the induction pattern, being set on the voice coil bobbin for low 
frequency sounds speaker, and the induction material, being set on the damper which 
supports the voice coil bobbin for the low frequency sounds speaker, are utilized as wiring 
routes for the network circuit, we can effectively utilize a portion of the two flat-knit gold 
threads, which are placed in parallel to each other on the damper, namely, the portion of the 
flat-knit gold threads which, in traditional type speakers, are not utilized as a connection 
circuit of voice coil of the woofer. In this wiring structure, we do not need wire the gold 
thread in the air, and consequently, the wiring works become much easier. Further, speakers 
with this type of wiring structure can be made thinner, because the condenser, which is a 
network element, can be placed on the terminal which is placed at the symmetrical position 
of the input terminal of the woofer. 
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